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Weather-Health Preparedness 101

•Long term vs short term meteorological events
•Weather health connections
•Vulnerable populations - elderly
•Public health & health care delivery communities
•Early warning systems & adaptive measures
•Community and individual preparedness plans





Weather – Climate - Health

“ In discussing “climate change and health” we 
must distinguish between the health impacts 
of several meteorological exposures: weather, 
climate variability and climate change.”

WHO – Climate Change and Human Health – Risk and Responses



Weather – Climate – Climate Variability

Weather – Continuously changing condition of the atmosphere occurring on a 
time scale from minutes to weeks.

Climate – Average state of the atmosphere, and associated characteristics of 
underlying land or water, in a particular region, spanning at least several 
years.

Climate Variability – Is variation around average climate, including seasonal 
variations and large-scale regional cycles in atmospheric and ocean 
circulations.

WHO – Climate Change and Human Health – Risk and Responses



Weather – Climate - Health

Weather

• Short term 
planning

• Operational focus

• Treatment.

Climate

• Long term 
planning

• Policy focus

• Prevention











• Climate Variability – leads to more extreme 
weather events.

• Heat

• Hurricane

• Fire Weather

• Flooding

• Ice/Snowstorm
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Weather-Health Connections

Everyday Weather

Extreme Weather

Climate Variability/Change



www.earthgauge.net/courses

http://deved.meted.ucar.edu/broadcastmet/wxrx/everyday_wxrx.htm
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6 Atlantic Hurricanes 1,270 Tornadoes 5,000 Floods

10,000 Violent
Thunderstorms

Drought and
Large Wildfires

500 Deaths
5,000 Injuries
$14B in Losses

NOAA National Weather Service
A Typical Year of extreme weather events…



Climate Variability and Health Impact 

Climate 
Variability 

• Climate Variability is Predicted to Increase the frequency of EWE

Extreme 
Weather Events

 Floods

 Tropical Cyclones

 Heat Waves

Vulnerable 
Populations

• Health Impact on Elderly

 Population



Older Adult US Statistics

• People 65+ represented 12.9% of population 
in 2009 but are expected to grow to be 19.3% 
by 2030.

• About 30% (11.3 million) of older persons live 
alone (8.3 million women, 3.0 million men).

• People 65+ account for about 36 percent of all 
hospital stays.



Public Health Preparedness



Health Care Delivery Preparedness & Response



Extreme Weather Events
Impacting the Health Care Delivery System



22

Extreme Weather Events
Hospitals’ Chief Complaints

Flooding

Disabling backup
generators

Hurricanes

Surge capacity in ER

Tornadoes

Power loss for
high-priority patients

Wildfires

Smoke entering surgical suites
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Mercy Medical Center
Summer Flood of 2008 – Sandbagging hospital at night

Cedar Rapids, Iowa



24

Overwhelming Support from Staff & Community
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Decision Made to Evacuate
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»Improve decisions to evacuate ALL patients

»Improve decisions to staff medical facilities prior to flooded bridges 
& roadways

This Will Help Your Hospital:

Be Prepared!
River and Flash Flooding

Hydrographs

QPF & Excessive Rainfall 
Forecasts

Flash Flood 
Watches/Warnings

River Flood Outlooks
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Evacuees arrive in ATL

1583 air-lifted
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»Improve staffing decisions prior to onset of tropical and 
hurricane force winds
»Improve decisions to begin evacuation vs “stay in place”

This Will Help Your Hospital:

Be Prepared!
Tropical Storms and Hurricanes

Tropical Cyclone 
Impact Graphics

NHC Outlooks, 
Watches, Warnings

Graphical Tropical 
Weather Outlook



Inland Flooding Impact

http://www.weather.gov/os/tropical
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Coastal Flooding Impact

Examples of New Graphics and How They Can Be Utilized
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Sumter Regional Hospital after EF-3 tornado

Americus, Georgia

03/01/2007
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»Improve staffing decisions before severe weather strikes

»Improve patient evacuation decisions prior to power loss

»Use NWS watches & warnings to initiate emergency plans

This Will Help Your Hospital:

Be Prepared!
Tornadoes and Severe Thunderstorms

Outlooks & Watches

Storm-Based 
Warnings

Storm Spotters
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Senson & Sayre Fires Oct-Nov. 2008
Prov. Holy Cross & Olive View Medical Centers 
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Wall of Fire Approaching Olive View Medical Center,  Burbank, California
November 2008

http://www.google.com/url?q=http://www.youtube.com/watch?v=YWAlFaiE8iA&sa=X&oi=video_result&resnum=1&ct=thumbnail&usg=AFQjCNGqqMx2PJTcxAbqguCsZZRHZate_Q
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Be Prepared!
Lessons Learned

Validate information
Shelter-in-place vs. evacuations

Use N-95 masks for staff
Greater protection failure

HEPA units help, especially at entrances
Not a long-term solution
Promote more N-95 usage

Generators fail when you need them most
If evacuation ordered, do you have a way out?
Think “outside-the-box” 

How do staff get to facilities when 
highways/roads are closed
Staff know alternate routes?
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Be Prepared!
Wildfires and Smoke

»Improve staffing decisions before smoke affects freeways
»Improve evacuation vs. shelter-in-place decisions for medical facilities 
»Improve decisions to cancel surgeries or use HEPA filters prior to smoke 
entering surgical suites

This Will Help Your Hospital:

SPC Fire Weather 
Outlooks 

Red Flag Warnings

Air Quality Forecasts

Smoke Forecasts

http://www.spc.ncep.noaa.gov/products/fire_wx/day1fireotlk.png


Public Health Preparedness for EWE



Excessive Heat Events: 
Preparedness for the Medical Community

Excessive Heat Events:
Preparedness for the Medical and Public 

Health Communities



EHE Health Impacts

• Heat waves are responsible for more deaths 
than any other natural disaster annually.

• Mostly considered  a ‘passive’ hazard in 
contrast to hurricane or tornadic activity.

• Official death tolls from heat waves are greatly 
underestimated as cause of death is often 
assumed to be from an existing condition.



Heat Health Warning System



• Intensity

• Duration 

• Heat index/stress

• Acclimatization

• Variability pattern

• Early/late season event 

Heat Health Effect Variables



Factors that Increase Risk
For EHE Related Adverse Events

Excessive Heat Events Guidebook, EPA June 2006



Factors that Increase Risk
For EHE Related Adverse Events

Excessive Heat Events Guidebook, EPA June 2006



Prognostic Factors in Heat Wave Related 
Deaths A Meta-analysis

Arch Intern Med. August 13, 2007 
Bouchama et al.





EHE Health Impact  
Vulnerable Populations

• Highest risk are the elderly, infirm, very young, 
the chronically ill, the homeless, the mentally 
ill, the overweight and those dependant on 
alcohol or drugs.



EHE Health Impact  
Health Care Institutions

• Increase in hospital admissions

• Need for additional staff

• Increased demand for medical supplies

• Need for equipment suitable for use with 
overweight and older people

• Overcrowding of healthcare facilities









Killing Heat Editorial
Kellermann and Todd July 11, 1996

• "Although heat stroke is amenable to medical treatment, 
control can be best achieved by applying the principles of 
public health," 

• "Sentinel surveillance, public education, outreach to 
vulnerable individuals, and enlisting the help of the entire 
community can save lives.“

• “Heat stoke is preventable”



Emergency Response Planning

• Lessons learned from past events
• An All Hazards Approach





FEMA “All Hazards" approach.
Community Planning

• This recommended approach is effective because while the 
causes of emergencies may vary greatly, the effects of 
emergencies do not. 

• Many of the same tasks apply to multiple types of 
emergencies and disasters. 

• For example, the communication role with the public around 
infectious disease prevention may be the same for weather 
disasters and suspected Bioterrorism events.



The health impacts and adaptive measures needed to respond 
to a regional drought - urban marathon EHE - or hurricane 
affected community - although different would all benefit 

from planning with an “all hazards approach”.



Preparing
Makes Sense for
Older Americans.
Get Ready
Now.



FEMA Get Ready Campaign ✔
Individual Preparedness Planning

• Get a Kit

• Make a plan

• Be informed

Preparing Makes Sense for
Older Americans. Get Ready Now.



KEY MESSAGES
• More extreme weather events

• Increase in heat, respiratory and 
water related illness and death

• Elderly disproportionally effected 
both inside and outside the hospital.

• Community preparedness plan  
should involve health care delivery 
and public health providers with local 
NWS warning coordinating 
meteorologist.

• Elderly need to have an individual 
preparedness plan. 

•All disasters are local.

bmcnall@emory.edu


